The extent to which ABC and/or 
Ho 6 :
There is no statistically significant relation between the reductions in the number of design change after production begins and the level of use of ABC and/or ABM in business operations.
Ho 7 :
There is no statistically significant relation between the improved overall profitability and the level of use of ABC and/or ABM in business operations.
Sub-Null Hypotheses
In addition to the above null-hypotheses, the following sub-null-hypotheses have been tested to determine the impact of the company's size (in dollar sales), number of employees, and types of operations on the level of use of ABC/ABM.
SHo 1:
There is no statistically significant difference between the size of firm ($ sales volume) and the level of use of ABC and/or ABM in business firms. SHo 2: There is no statistically significant difference between the company's number of employees and the level of use of ABC and/or ABM in business firms. SHo 3: There is no statistically significant difference between the company's primary operation and the level of use of ABC and/or ABM in business firms.
Methodology
To test the above set of hypotheses, a questionnaire comprising 21 questions with a cover letter explaining the purpose of the research were sent to the 500 managers and controllers (via presidents) of the Fortune 500 largest industrial corporations in the United States as of October 1999. 2 After 20 days, on November 9, 1999, a follow-up letter, with another copy of the survey questionnaire were mailed to each nonrespondent. Replies received after April 21,2000 were not considered in final data analysis. The first and second mailings resulted in 108 replies (21.6 per cent). Of the 108 replies, 85 were usable and were included in final data analysis.
The data collected in the study were analyzed by using SPSS 10 software. The Analysis of Variance (known as ANOVA) was used to test the null hypotheses. The main reasons for using ANOVA were:

The techniques of ANOVA are insensitive to violation of most assumptions such as (1) randomness and independence, (2) normality, and (3) homogeneity of variance. 3 
The techniques of ANOVA are the most appropriate for solving and analyzing the hypotheses such as those stated in this study.
The researcher is able to test hypotheses involving either comparisons of three or more groups on a single variable or the interaction of two or more variables. 4 In performing the Analysis of Variance test, first the One-Factor Between-Subject Analysis of Variance was employed. This test allowed us to determine whether or not there was statistically significant difference between the means of user groups (Table 4) regarding the null hypotheses. Second, the Multiple Comparison Procedures for the One-Factor Between-Subjects Analysis of Variance was used. This test allowed us to further support the rejection of the null-hypotheses by comparing the means of the two groups that had used ABC/ABM at different levels 5 . Tables 1 through 4 summarize the primary operations, number of employees, annual sales, and level of the use of ABC/ABM by the 85 companies that participated in this study. 
Data Summary

Testing The Null Hypotheses
In testing the null hypotheses, the effect and interactions of the independent variable (level of use of ABC/ABM) and each of the ensuing dependent variables: O 1 = reductions in the expected cost of new products before manufacturing, O 2 = reductions in the time required for new product introduction, O 3 = reductions in the cost of purchased materials, O 4 = reductions in the manufacturing cost, O 5 = developments of more profitable products, O 6 = reductions in the number of design change after production begins, and O 7 = improved overall profitability were evaluated. If the results of the ANOVA (One-Factor Between-Subject Analysis of Variance) tests were statistically significant, the null hypotheses were rejected.
To perform the above tests, it was necessary to convert the level of usage of the ABC/ABM expressed in the study by the participating firms (table 4) to a numerical scale of 1 to 4 by assigning: (1) point to "never used" or "planning to use in future", (2) "attempted but abandoned", (3) "recently started and implementing ABC/ABM but not fully implemented", and (4) "ABC/ABM is well established". Likewise, the responses of the participating firms regarding the degree of impact of the ABC/ABM models on each of the aforementioned dependent variables was scaled numerically by assigning: (1) point "not at all", (2) "somewhat ", (3) "moderately", (4) "mostly", and (5) "extensively". See Table 5 in appendix A.
Result Of Testing Null Hypothesis Number One: Ho 1:
Out of 34 participants who had "recently started to implement ABC/ABM", 5 did not respond to the question O 1 concerning Ho 1 . Likewise, 2 out of 10 participants who stated that ABC/ABM had been well established in their companies left question O 1 unmarked (see Table 5 in appendix A). As a result, the ensuing statistical outcomes were based on 37 observations. The results of the ANOVA (One-Factor Between-Subjects Analysis of Variance) testing of the first nullhypothesis based on the above mentioned 37 observations are presented below. According to Figure 1 , since the value of computed F test statistic (6.416) was greater than the upper-tailed critical value of F (F 4.12) at significance level of p*=. 016 < =. 05, the null hypothesis one was rejected. Consequently, it was concluded that the level of use of ABC/ABM in business firms statistically influenced the reduction in the expected costs of new products before manufacturing. This conclusion was also supported by the Multiple Comparison procedures. The means of the aforementioned two groups were compared and the mean of the group "ABC/ABM were well established in their companies" (2.63) exceeded the mean of the other group that had "recently started to implement ABC/ABM" (1.59). See Table 5 in appendix A.
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Result Of Testing Null Hypothesis Number Two: Ho2:
Out of 34 participants who had "recently started to implement ABC/ABM", 5 did not respond to the question O 2 concerning hypothesis number two. Likewise, 2 out of 10 participants who stated that ABC/ABM had been well established in their companies left question O 2 unmarked. As a result, the ensuing statistical results were based on 37 observations. The results of the ANOVA (One-Factor Between-Subjects Analysis of Variance) testing of the second nullhypothesis based on the above mentioned 37 observations are presented below in Figure 2 . As can be seen, the result of the tests presented in Figure 2 indicated that the computed F ratio of 9.249 is greater than the upper tailed critical value of F (F 4.12) at significance level of p*=. 004 < =. 05. Thus, the null hypothesis two was also rejected. As a result, it was concluded that the level of use of ABC/ABM in business firms statistically influenced the reductions in the time required for new product introduction. This conclusion was also supported by the Multiple Comparison procedures when the mean of the group "ABC/ABM were well established in their companies" (2.63) exceeded the mean of the other group that had "recently started to implement ABC/ABM" (1.52). See Table 5 in appendix A. a: 1. If value of F ratio is equal to or greater than it corresponding F crit (critical value of F given degrees of freedom and significance level  =. 05), then the null hypothesis for F is rejected and the alternative hypothesis is accepted. 2. If value of F ratio is less than its F crit value, then the decision is to fail or reject the null hypothesis and to not accept the Alternative hypothesis for that source of variance. Out of 34 participants who had "recently started to implement ABC/ABM", 6 did not respond to the question O 3 concerning the hypothesis number three. Likewise, 4 out of 10 participants who stated that ABC/ABM had been well established in their companies left question O 3 unmarked. As a result, the ensuing statistical results were based on 34 observations. The results of the ANOVA (One-Factor Between-Subjects Analysis of Variance) testing of the third nullhypothesis based on the above mentioned 34 observations are presented in Figure 3 . The result of the tests presented in this Figure indicated that the computed F ratio of 11.794 greater than the upper tailed critical value of F (F 4.15) at significance level of p*=. 002 < =. 05. Thus, the null hypothesis 3 was also rejected. As a result, it was concluded that the level of use of ABC/ABM in business firms statistically influenced the reductions in the cost of purchased materials. This conclusion was also supported by the Multiple Comparison procedures when the mean of the group "ABC/ABM were well established in their companies" (2.83) exceeded the mean of the other group that had "recently started to implement ABC/ABM" (1.50). See Table 5 in appendix A. Out of 34 participants who had "recently started to implement ABC/ABM", 4 did not respond to the question O 4 concerning the hypothesis number four. Likewise, 2 out of 10 participants who stated that ABC/ABM had been well established in their companies left question O 4 unmarked. As a result, the ensuing statistical results were based on 38 observations. The results of the ANOVA (One-Factor Between-Subjects Analysis of Variance) testing of the fourth nullhypothesis based on the above mentioned 38 observations are presented in Figure 4 . The result of the tests presented in this Figure indicated that the computed F ratio of 2.567 less than the upper tailed critical value of F (F 4.11) at significance level of p*=.118> =. 05. Thus, the null hypothesis four was not rejected. Consequently, it was concluded that the level of use of ABC/ABM in business firms statistically did not influence the reductions in the manufacturing cost. This conclusion was also supported by the Multiple Comparison procedures when the mean of the group "ABC/ABM were well established in their companies" (2.75) was close to the mean of the other group that had "recently started to implement ABC/ABM" (2.07). See Table 5 Out of 34 participants who had "recently started to implement ABC/ABM", 5 did not respond to the question O 5 concerning the hypothesis number five. Likewise, 2 out of 10 participants who stated that ABC/ABM had been well established in their companies left question O 5 unmarked. As a result, the ensuing statistical results were based on 37 observations. The results of the ANOVA (One-Factor Between-Subjects Analysis of Variance) testing of the fifth nullhypothesis based on the above mentioned 37 observations are presented in Figure 5 . According to this Figure, the computed F ratio of 5.013 was greater than the upper tailed critical value of F (F 4.12) at significance level of p*=.032< =. 05which suggested the rejection of the null hypothesis five. As a result, it was concluded that the level of use of ABC/ABM in business firms statistically influenced the development of more profitable products by participating companies. This conclusion was also supported by the Multiple Comparison procedures when the mean of the group "ABC/ABM were well established in their companies" (2.75) was greater than the mean of the other group that had "recently started to implement ABC/ABM" (1.93). See Table 5 in appendix A. Out of 34 participants who had "recently started to implement ABC/ABM", 8 did not respond to the question O 6 concerning the hypothesis number six. Likewise, 2 out of 10 participants who stated that ABC/ABM had been well established in their companies left question O 6 unmarked. As a result, the ensuing statistical results were based on 34 observations. The results of the ANOVA (One-Factor Between-Subjects Analysis of Variance) testing of the sixth nullhypothesis based on the above mentioned 34 observations are presented in Figure 6 . According to this Figure, the computed F ratio of 1.39 was less than the upper tailed critical value of F (F 4.15) at significance level of p*=. 247> =0.05, which did not suggest the rejection of the null hypothesis 6. As a result, it was concluded that the level of use of ABC/ABM in business firms did not statistically influence the reductions in the number of design change after production begins. This conclusion was also supported by the Multiple Comparison procedures when the mean of the group "ABC/ABM were well established in their companies" (2.25) was close to the mean of the other group that had "recently started to implement ABC/ABM" (1.81). See table 5 in appendix A. Out of 34 participants who had "recently started to implement ABC/ABM", 4 did not respond to the question O 7 concerning the hypothesis number seven. Likewise, 2 out of 10 participants who stated that ABC/ABM had been well established in their companies left question O 7 unmarked. As a result, the ensuing statistical results were based on 38 observations. The results of the ANOVA (One-Factor Between-Subjects Analysis of Variance) testing of the seventh null-hypothesis based on the above mentioned 38 observations are presented in Figure 7 . According to this Figure, the computed F ratio of 2.909 was less than the upper tailed critical value of F (F 4.11) at significance level of p*=. 097> =0.05, which did not suggest the rejection of the null hypothesis seven. As a result, it was concluded that the level of use of ABC/ABM in business firms did not statistically influence the improvement of the companies over all profitability. This conclusion was supported also by the Multiple Comparison procedures when the mean of the group that "ABC/ABM were well established in their companies" (2.75) was very close to the mean of the other group that had "recently started to implement ABC/ABM" (2.23). See Table 5 in appendix A. a: 1. If value of F ratio is equal to or greater than it corresponding F crit (critical value of F given degrees of freedom and significance level  =. 05), then the null hypothesis for F is rejected and the alternative hypothesis is accepted. 2. If value of F ratio is less than its F crit value, then the decision is to fail or reject the null hypothesis and to not accept the Alternative hypothesis for that source of variance. 
Testing The Sub-Null Hypotheses
In testing the sub-null hypotheses, the level of use of ABC/ABM was considered as a variable depending on other independent variables such as: (a) the company's dollar sales, (b) the company's number of employees, and (c) the company's primary operations. Then, the ANOVA test was applied. If the result of the ANOVA test was statistically significant, the null hypothesis was rejected indicating that the dollar sales, number of employees, and/or primary operations of the participating companies statistically influenced the level of use of ABC/ABM. The Univariate Analysis of Variance test for size of firm resulted in rejection of the sub null hypothesis. This decision was reached because the computed value of F test statistic (8.174) was greater than the upper-tailed critical value of F (F= 3.817) at significance level p*=. 005 < =. 05 ( Figure 8 ).
Result Of Testing
Consequently, it was concluded that the size of the firm, measured in terms of dollar sales, influenced the level of use of ABC/ABM by the participating companies. In other words, firms with higher dollar sales used the ABC/ABM techniques more extensively. (Figure 9 ). This high value indicated that the level of use of ABC/ABM was statistically related to the company's number of employees. Consequently, it suggested the rejection of the sub null hypothesis Sho 2 . Figure 10 indicated that the computed value of F test ratio (1.973) compared with the critical value of F (F=1.838) at significance level of p*=. 039 < =. 05. Such a result directed us to reject this sub null hypothesis, which implies that the primary operations (such as service, food, pharmaceuticals, oil, chemicals, rubber, glass, machinery, steel, telecommunications, etc.) of companies had some influence on the level of the use of ABC/ABM by those companies. 
Discussion And Conclusions
This paper examined the extent to which some of the largest corporations in the USA have used the ABC/ABM models in their operations and for their decision-making purposes. It was intended in this research to explore and examine empirically the usefulness of the models and the factors that could influence their success or failure. The research is a follow up on the previous studies conducted in this area. For instance, Robin Cooper and Robert Kaplan, the founders of ABC/ABM, reported among their principal findings in the study of eight companies, "ABC management benefits both strategic and operational decisions". They further reported, "ABC information, by itself, does not invoke actions and decisions leading to improve profits and operating performance. Management must institute a conscious process of organizational change." 8 By analyzing the outcome of 85 participants in the study, we were able to test our hypotheses regarding the level of use of ABC/ABM models and its influence on the operational benefits expected to be received by applying the models. Our results showed statistically positive relationships between the level of use of the models, on one hand, and the reduction in expected costs of new products before manufacturing, the reduction in the cost of purchased materials, the reduction in the cost of development of more profitable products, and the reduction in the time required for new product introduction. Positive relationships, however, were not observed between the level of use of the models and reduction in manufacturing costs, number of design change after production began, and improvement in the overall profitability of the participating companies. Combing all the stated benefits expected from the application of the models, nonetheless, our study did not show a significantly high score.
The study also showed that the size of firms in terms of total dollar sales, number of employees, and company's primary operations had statistically significant influenced on the level of use of the models.
In regard to difficulties and obstacles in applying the models, the study revealed several factors. The important factors were: inadequacy of management support, unwillingness of people to change, lack of adequate personnel, complexity in process design, extended time in implementing the systems, complexity in plant layout, complexity in product design, and inadequate returns from expenditures on these models. See Tables 6&6a in Appendix B 9.
Endnotes
Our study had some limitations and our conclusions are based on a feedback received from 85 controllers/managers of the fortune largest 500 USA Corporations participated in the study. Among the 85 participants only 44 companies had used the models in their operations. Among them, 10 companies stated that the application of the models had been well established in their operations. The remaining 34 companies were recently started to implement the models and did no have chance to fully implement them.
It is expected that the outcomes will be different after more companies, large and medium size, have applied the models more extensively. Since ABC/ABM models are being used to some extent by companies in practice, we recommend that colleges and universities continue to include coverage of these models in their curricula. However, we recommend that further study be performed regarding the benefits and shortcomings of the models after being applied extensively by more companies.  
__________________ --------------------------------------------------------------------------------------------------
